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This digital writi All provide

students wit

electrical powef distribution systems
guch as yheir functions, energy
efficiehcy, role of distribution

substations, busbar arrangement,

n‘ the characteristic of distribution
cables. It is organized base on

syllabus of Power System (DET30053)

course,
Department of Electrical Engineering, |

Polytechnic of Malaysia.
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132kv incoming lines through Lightning Arrestor & is

connected to the Gantry through insulated discs.
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Capacitive Voltage Transformer
(CVT) & Current Transformer

Transformer
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132kv Bay

Main Bus bar

The line ,through the isolators is distributed
in the s/s through Main bus.
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40MVA 132/11kv transformer
feeding PGI

Tendum isolator, used for
rectification works to
isolate the equipment
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33kv Sub-station with two
4OIVIVA(1 32/33kv) transformers
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FLOW OF
DISTRIBUTION

SYSTEM

11kV Electrical Power Station
11/132 kV Transformer

Primer transmission

WW

132/ 33 kV Transformer

(High voltage) »
VWW
Secondary transmission
(Low voltage) \/
ANV
WW

MW
WW

~

33 /33 kV (11 kV) Transformer

Primer distribution
(High voltage) MW
VWW

i

A
WW 33KV /415 V Transformer

Primer distribution

(Low voltage)
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FEEDER ARRANGEMENT
IN ELECTRICAL
POWER DISTRIBUTION SYSTEM

o)\
) &

In electric power
distribution, IS
"voltage power line
transferring power from a
distribution substation to
the distribution
transformers”
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ARRANGEMENT OF
THE FEEDER
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transfomer
lansfomer Uty LY WD) | ransformer
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DISTRIBUTION ARRANGEMENT OF

THE FEEDER

L TR BT e R S A T R WP

RING

GENERATOR

Load Load
T T Connecled to stepdown transformer
Transformer | UWLLLL) 1) trans oomer
[ [
translomer
GENERATOR R o [ Load
E
Sub-station
Stepup transformer
transfomer | s L (sucker)
i (I
Load | Load I
transformer
WL UL ot
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» To step-down

transformer

B O
(VI (THID)  transformer

transformer

Simple network system
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DISTRIBUTION ARRANGEMENT OF
THE FEEDER

RADIAL

AR RO RPN

R L VA TR SR

Load Load Load
'y F A
transformer
transformer %g UJJQ g& transformer
rn (rfn 2112
GENERATOR
Feeder

— —

Sub-station

e Radial system is a distribution system connected from a

supply that has only one end.

e The end closest to the source of much suffering burden.

eIt is the cheapest way but if one of the transformers
damaged, other transformers will not function.

e Widely used in small areas or supply connections to houses in

a row.

eIt can be fixed with the circuit breaker in each transformer,
so that the damaged transformer can be repaired without
interrupting the supply to other load.
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DISTRIBUTION ARRANGEMENT OF
THE FEEDER

PARALL
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transformer

transformer U‘=’Ug
N
transformer
GENERATOR i
- . Feeder
Sub-station

e Used to overcome problems in radial system.

eIt is similar to the radial but the secondary part of the
transformer connected to each other.
e So, if one transformer is damaged, the electricity can still be
supplied to consumers through other transformers connected

in parallel with it.
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DISTRIBUTION ARRANGEMENT OF
THE FEEDER

Connected to stepdown transforrmer
transformer

transformer

=|EH—

T ransforrmer

Sub-station

Stepup transforrmer

transformer (sucker)

M

LR
Load I Load I

eIt is made by connecting all the step-up transformers in one
area such as village, city or state in the ring circuit.

eIt only involves the primary side of the transformer, whereas
the secondary side of the transformer is installed directly to
other transformer.

e Voltage drop is considered not exist.

e The system can accommodate a lot of burden even their small
size.

e Extralong loads easily made through the duct into the ring
circuit.
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DISTRIBUTION ARRANGEMENT OF

THE FEEDER

A SRS TR I ARV

SIMPLE
NETWORK
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e A mixture of the radial and ring system.
e The primary side is made in radial connection while the

secondary side is made in ring connection.

» LT O step-down

tramsformer

transformer

e If one of the transformers damaged, the electrical supply to
the damaged area of the transformer is still available as part
of the secondary transformer circuits are in the ring.
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ENERGY EFFICIENCY
IN

DISTRIBUTION
SYSTEM

Radial System

Installation Mot complex because itonlyusesa o More expensive because the

Ccost

Supply

suitability

small number of feeders and

switchgears.

Easily constructed and maintained.

Suitable for users or area with
small loads such as villages or
towns.

Mot suitable for use in areas that
reqguire high load as this will cause
a use of greater cables to prevent

power dissipation.

DISTRIBUTION SYSTEM

installation is more complex.
It uses a lot of feeders and thus
increasing the number of

switchgears.

Suitable for the load centers such
as the cities.
Fower dissipation is less than the

radius system.
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DOMESTIC
AND
INDUSTRIAL USAGE

e [ e
Involves residential houses, flats, Involves manufacturing factories

apartments and others.

Residential houses get electricity via Get electricity via 3-phase system with its
single phase system. own substation system.
Loads are lighting, heating, radio, Loads are electric motors, control panels
television, washing machines, air- and manufacturing equipment.

conditioners and refrigerators.

Apartmentg and others get ele E:'l.'_ri|;:it'|‘,l||r Meed its own distribution substation

supply via 3-phase system. without sharing with any other user,
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ROLE OF
DISTRIBUTION

SYSTEM

e Distribution substations receive and reduce the
voltage delivered by the transmission substation
from 11 kV to 415 V for 3 -phase and to 240V for
single phase through transformers.

e Distribution substation can also be divided into
two:
{é}%ndoor Substation
@og:putdoor Substation
e« Arrangement of equipment in the substation
depends on the type of substation.

Provide services for distribution electricity supply
source in some area

Received energy sent in high voltage of generator
station and make it low to certain value for
distribution local and this need suitable switch gear.

Some substation only function as easy switching
station where having different connection between
variety transmission line

Change AC supply to DC or otherwise it also
exchanged high voltage frequency to low or
otherwise.
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TYPE OF
DISTRIBUTION

SYSTEMS

- O

Outdoor Substation

-
-
.-
.
-
-

s
-

The various

s i - electrical

o 3 == — equipment's are

' ' installed in the
switchyard below

the sky. Placed in

mine region, plant

O

Indoor Substation
the apparatus 1is

installed within
the substation
building
Placed in city, and
factories
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Factor

Moise and
disturbance

TYPE OF

DISTRIBUTION
SYSTEMS

The advantages & disadvantages of
substation inside & outside of building in

term of cost, noise & disturbance

Indoor substation

Mcre guietly because the noise is not
spread out and trapped in the building
only.

Switchgears and  high  wvoltage
egquipment's safe from lightning, rain,
snow and storms.

Outdoor substation

Maoise spread in the surrcunding area.
Exposed to environmental hazards such
as lightning, changes in temperature,
dust and dirt.

DISTRIBUTION SYSTEM

Page 23




BUSBAR ARRANGEMENT
IN

DISTRIBUTION
SYSTEM

| Busbars
(long heavy
tube type)

=

L

Thick strips of copper or
aluminium that conduct
electricity within a
switchboard, distribution
board, substation, or
other electrical
apparatus.
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TYPE OF BUSBAR ARRANGEMENT
IN

DISTRIBUTION
SYSTEM
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TYPE OF BUSBAR ARRANGEMENT
IN

DISTRIBUTION
SYSTEM

SINGJE
BUSBAR

11 kLW Busbar
* Caircunt *
Breaker
\/\%\/\/ \/\i/\/
— Isolator —

l

eceder 2™ feeder

IFransforrmer

Each busbar are connected to station

generator.
Busbar are also connected to generator,

transformer and feeder via circuit breaker
and isolator switch.

e Pair isolator - To check if there is inverting
source inside the system.

e Some problems occur in maintenance process
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TYPE OF BUSBAR ARRANGEMENT
IN

DISTRIBUTION
SYSTEM

DAL
BUSBAR

Generator
Circuit 11 kV Busbar
Breaker

T 1 T 1

Main - .
¥ Duplicate
Reserve ; ; e Busbar
Ve /| Isolato 7~ -
N\TJV\ Transformer N\'T/V\
T T
1°* feeder 2™ faade

e« Consist of 2 duplicate busbar that separated by
circuit breaker and isolator switch.

e If one of the busbar damage, power are still can
be distribute to consumer using the storage
busbar.

e |t done by opened the circuit breaker and isolator
switch that connected line to feeder with the
damage busbar.

e Circuit breaker to feeder must be off.

e« The changes of main busbar to storage busbar are
done without disturbing the power supply.
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TYPE OF BUSBAR ARRANGEMENT
IN

DISTRIBUTION
SYSTEM
RInG
BUSBAR

Generator

#

~ Isolator
Py

X
\

\

>
!
i!f
4
Kot

%

ﬂ
1]
1]
o
1]
.

«Loads are connected with power supply.

« Each feeder gets supply from two different
sources.

« When problems occur, power supply is not effect.

e Installation cost is quite similar as single
busbar.
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THE STRUCTURE OF
UNDERGROUND
DISTRIBUTION CABLES
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THE STRUCTURE OF
UNDERGROUND
DISTRIBUTION CABLES

4.Bedding _ — 3.Metal coat

5.Armouring —— —
. 2. Insulator

6.Serving l
1.Core

L

Core Made of aluminum or copper
Insulaticn usually use vulcanized bitumen and vamished cambric
Metal coating Coated on top of the insulation to prevent moisture entrance. The materials

used were lead and aluminum.

Eedding In the cuter metal layer is a layer of bedding, made from a combination of
paper substitutes. The purpose was to provide protection to the metal
coatimg.

Shielding ( Armouring } Prevent mechanical damage from occurring on the cable. One or two layers

of steel wire (galvanized steel wire) or two layers of steel tap used for
resurfacing work.

Serving In the cuter part of the shielding layer coated with a layer of cladding similar
replacement.
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